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[Industrial field of the invention] 

The present invention is directed to a data transfer control technique and in particular to a 
technique effectively applicable to control of data transfer between a central processing unit and a 
peripheral device in an information processing system. 

[Embodiment] 

Hereafter, an embodiment of a data transfer control method and device of the present 
invention will be specifically described with reference to the attached drawings. 

Fig. 1 is a block diagram illustrating a data transfer control method and device of the 
present invention applied to data transfer between a central processing unit and an external storage in 
an information processing system. 

An information processing system in accordance with the present embodiment comprises a 
channel 1 for controlling input/output of data to/from the outside under control of a central 
processing unit not indicated in the drawing, and a storage device 3 coupled to the channel 1 via a 
storage controller 2. The channel 1 and the storage controller 2 are connected by a channel 
interface 4, whereas the storage controller 2 and the storage device 3 are connected by a 
device-to-device interface 10. 

Inside the storage controller 2 are disposed: channel interface control 5 for controlling an 
interface with the channel 1; first data buffer 7 for temporarily storing data exchanged with the 
channel 1; data buffer interface 6 for coupling the first data buffer 7 to the channel interface control 
5; first control circuit 8 for controlling an operation of the first data buffer 7: and microprocessor 9 
for conducting centralized control of all the aforementioned components. 

The storage device 3 comprises: data storage portion 17 consisting of, for example, a 
desired persistent storage medium; second data buffer 13 for temporarily storing data exchanged 
with the storage controller 2 via the device-to-device interface 10 to exchange the data with the data 
storage portion 17; second control circuit 14 for controlling an operation of the second data buffer 
13; and micro-processor 15 for controlling the entire storage device 3. 
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Further, the first control circuit 8 of the storage controller 2 and the second control circuit 
14 of the storage device 3 are connected by a control line 1 1, and similarly the microprocessor 9 and 
the microprocessor 15 are connected to each other via communication interface 12. 

Hereafter, an operation of the data transfer control method and device in accordance with 
the present embodiment, more specifically, a write operation, i.e., data transfer from the channel 1 to 
the storage device 3, will be described. 

The channel interface control 5 controls a protocol at the channel interface 4. The 
protocol is predetermined and for interface lines, various interface lines such as a metal cable, an 
optical fiber cable or the like may be employed. 

Data transfer is controlled mainly by the first control circuit 8 and second control circuit 

14. 

The first control circuit 8 determines, according to the size of the second data buffer 13 set 
in advance by the microprocessor 9, the state of data accumulation in the second data buffer 13 
posted by the second control circuit 14 via the control line 1 1 and the state of accumulation of data in 
the first data buffer 7, whether to request the channel 1 to transfer data, whereby the data transfer 
request 16 is controlled. 

The channel interface control 5 changes the format of a data transfer request sent via the 
data transfer request 16 to comply with the protocol on the channel interface 4 and sends the request 
to the channel 1. Upon receipt of the request, the channel 1 sequentially sends a requested amount 
of data onto the channel interface 4 in accordance with the protocol on the channel interface 4. 
Upon receiving the data, the channel interface control 5 extracts only the data from the protocol and 
sends the data to the first data buffer 7 via the data buffer interface 6. 

The first control circuit 8 for controlling the first data buffer 7 sends the data stored 
temporarily in the first data buffer 7 to the second data buffer 13 via the device-to-device interface 
10, as long as the second data buffer 13 is not full. 

The second control circuit 14 for controlling the second data buffer 13 sends the data 
stored temporarily in the second data buffer 13 to a data storage portion 17 in synchronization with a 
working speed of the data storage portion 17. 

Next, an operation of the first control circuit 8 and second control circuit 14 in data 
transfer processing such as described above will be specifically explained below. 

The second control circuit 14 monitors an amount of data input to/output from the second 
data buffer 13 and learns the amount of data stored in the second data buffer 13. The second 
control circuit 14 further notifies the first control circuit 8 via the control line 11 of two kinds of 
binary information in the form of two bits, i.e., whether the amount of data is greater than a half of 
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the total data storage amount (storage capacity) of the second data buffer 13, and whether it is equal 
to the total data storage amount of the second data buffer 13. 

Similarly, the first control circuit 8 monitors an amount of data input to/output from the 
first data buffer 7 and learns the amount of data stored in the first data buffer 7. Further, the total 
data storage amount (storage capacity) of the second data buffer 13 is set in advance by the 
microprocessor 9. More specifically, the amount is set when the microprocessor 9 receives 
information about the capacity via the communication interface 12 from the microprocessor 15, for 
example, on switch-on. 

From the aforementioned set value, information posted via the control line 11 and the 
amount of data requested from the channel 1, the first control circuit 8 determines by a method 
described below whether to request the channel 1 to transfer data. 

(1) When the amount of data in the second data buffer 13 posted via the control line 11 is 
less than one half of the total storage amount and a difference between the number of past data 
transfer requests and the amount of data output from the first data buffer 7 is less than the total 
storage amount of the first data buffer 7 or the total storage amount of the second data buffer 13, data 
transfer is requested. On the contrary, when it is equal to or more than the same, data transfer is not 
requested. 

(2) When the amount of data in the second data buffer 13 posted via the control line 1 1 is 
more than one half of the total storage amount and a difference between the number of past data 
transfer requests and the amount of data output from the first data buffer 7 is less than the total 
storage amount of the first data buffer 7, data transfer is requested. On the contrary, when it is 
equal to or more than the same, data transfer is not requested. 

By the aforementioned control, data transfer can be conducted at the time of a write 
operation without overflow of the first data buffer 7 and second data buffer 1 3 or loss of data. 
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